

SECTION 26 05 26

GROUNDING


PART 1 – GENERAL

1.1	SECTION INCLUDES

Materials, equipment fabrication, installation and tests in conformity with equipment applicable to this project, applicable codes and authorities having jurisdiction, for grounding

1.2	RELATED WORK SPECIFIED ELSEWHERE

A Division 1
1 Section 013000: Administrative Requirements
2 Section 013300: Submittal Procedures
3 Section 014000: Quality Requirements
4 Section 016000: Product Requirements
5 Section 017000: Execution and Closeout Requirements
6 All other included sections under Division 1
B All included sections under Division 26
C All included sections under Division 27
D All included sections under Division 28
E All included sections under Division 40
F Plans
G Manufacturers’ manuals, product bulletins, etc.
			
1.3	REFERENCE STANDARDS

Published specifications standards, tests or recommended methods of trade, industry or government organizations apply to work in this section as cited in Section 260000.
A American Society for Testing and Materials
1 ASTM B3: Standard Specification for Soft or Annealed Copper Wire
2 ASTM B33: Standard Specification for Tin-Coated or Annealed Copper Wire for Electrical Purposes
3 ASTM B738: Standard Specification for Fine-Wire Bunch-Stranded and Rope-Lay Bunch-Stranded Copper Conductors for Use as Electrical Conductors
4 ASTM B355: Standard Specification for Nickel-Coated, Soft or Annealed Copper Wire
5 ASTM D412: Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension
B California Electrical Code (CEC)
C Institute of Electrical and Electronic Engineers (IEEE)
1 IEEE 81: Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System Part 1: Normal Measurements
2 [bookmark: _GoBack]IEEE 82: Standard Test Procedure for Impulse Voltage Tests on Insulated Conductors
3 IEEE 95: Standard Test Procedure for Impulse Voltage Tests on Insulated Conductors
4 IEEE 141: Recommended Practice for Electric Power Distribution for Industrial Plants
5 IEEE 142: IEEE Recommended Practice for Grounding of Industrial and Commercial Power Systems
6 IEEE 241: Recommended Practice for Electric Power Systems in Commercial Buildings
7 IEEE 242: Recommended Practice for Protection and Coordination of Industrial and Commercial Power Systems (IEEE Buff Book)
8 IEEE 399: Recommended Practice for Industrial and Commercial Power Systems Analysis (Brown Book)
9 IEEE 442: Guide for Soil Thermal Resistivity Measurements
10 IEEE 576: Recommended Practice for Installation, Termination, and Testing of Insulated Power Cable as Used in Industrial and Commercial Applications
11 IEEE 1185: Recommended Practice for Cable Installation in Generating Stations and Industrial Facilities
D Underwriters’ Laboratories
1 UL 83: Thermoplastic Insulated Wires and Cables
2 UL 467: Grounding and Bonding Equipment
3 UL 486A: Wire Connectors
4 UL 486B: Wire Connectors
5 UL 486C: Splicing Wire Connectors
6 UL 493: Thermoplastic Insulated Underground Feeder and Branch Circuit Cables
7 UL 1581: Reference Standard for Electrical Wires, Cables, and Flexible Cords

1.4	QUALITY ASSURANCE

A Equipment and accessories shall be the product of a manufacturer regularly engaged in its manufacture.
B Supply equipment and accessories new, free from defects.
C Supply equipment and accessories in compliance with the applicable standards listed in Article 1.3 of this section and with applicable national, state and local codes.
D Items of a given type shall be the products of the same manufacturer.

1.5	SUBMITTALS

A Submit under provisions of Section 013300.  Provide detailed description of items supplied, including specifications, performance characteristics, materials, wiring diagrams and schedules.
1 Submit evidence that products satisfy seismic requirements for the State of California.
2 Submit evidence of compliance with the applicable standards listed under Article 1.3 of this section.
B Manufacturer's Instructions:  Submit manufacturer's installation instructions. 
C Product Data:  Submit manufacturer's descriptive literature.
D Shop Drawings:  Submit complete fabrication details, elevations and sections of switchboard, dimensions, space available for conduit, rating, short circuit withstand ability of bus and lowest rated device, circuit schedule showing circuit number, device description, device frame ampere rating and trip, fuse clip ampere rating, termination lug size, feeder and circuit identification, conductor ratings and one-line and wiring diagrams.  Include both elementary diagram and terminal to terminal wiring diagrams.
E Substitutions:  Items of same function and performance shall be in conformance with Division 1.
F Submit field test and operations check report for circuit breakers and motor starters under provisions of Section 260800.

1.6	OPERATION AND MAINTENANCE DATA

A Submit operation instructions, maintenance and repair data under provisions of Division 1.
B Ship equipment in its original packages to prevent damaging or entrance of foreign matter.  Perform handling and shipping in accordance with manufacturer's recommendations.  Provide protective covering during construction.
C Replace at no expense to Owner, equipment or material damaged during storage or handling, as directed by the engineer.
D Tag items with a weatherproof tag identifying equipment by name and purchase order number. Include packing and shipping lists.


PART 2 – PRODUCTS

2.1	GROUND RODS

	Ground rods shall be:
A 3/4 inch diameter
B Copper weld type
C 10 feet in length.

2.2	BARE COPPER GROUND WIRE

Conductors shall be medium-hard drawn, copper, and stranded, with sizes as shown on drawings.

2.3	BELOW GRADE GROUND CONNECTIONS

Utilize CADWELD Multi-System Exothermic Welding. 

2.4	HARDWARE

Bolts, nuts and washers shall be bronze, cadmium plated steel, or other non-corrosive material, approved for the purpose.


PART 3 – EXECUTION

3.1	SYSTEM NEUTRAL GROUND

A Ground the neutral conductor of each transformer to limit the maximum potential above ground due to normal operating voltage and limit the voltage level due to abnormal conditions.
B Ground transformers with secondary voltage 600V class or less as follows:  3 phase, 4 wire wye connected:  ground neutral point.
C For transformers 75kVA size or lower with primary voltage 480V or lower, the primary equipment ground conductor may be used for grounding the secondary neutral provided it is adequately sized in accordance with CEC system ground conductor size.

3.2	EQUIPMENT GROUND

A Ground non-current carrying metal parts of electrical equipment enclosures, frames, or conductor raceways to provide a low impedance path for line to ground fault current and to bond all non-current carrying metal parts together.  Install a ground conductor in each raceway system.  Equipment ground conductor shall be electrically and mechanically continuous from the electrical circuit source to the equipment to be grounded.  Size ground conductors per CEC 250.102(C)(1) and 250-122 unless otherwise shown on drawings.
B Grounding conductors shall be identified with green insulation.  Where green insulation is not available, on larger sizes, black insulation shall be used and suitably identified with green tape at each junction box or enclosure device.
C Install metal raceway couplings, fittings and terminations secure and tight to insure good ground continuity.  Provide grounding bushing and bonding jumper where metal raceway is not directly attached to equipment metal enclosure and at concentric knockouts.
D Lighting fixtures shall be securely connected to equipment ground conductors.  Outdoor lighting standards shall have a factory installed ground for terminating the ground wire.
E Motors shall be connected to equipment ground conductors with a conduit grounding bushing and with a bolted solderless lug connection on the metal frame.

3.3	STRUCTURAL GROUND

A Concrete encased electrode shall be 2 inches above the bottom of concrete footing where shown on drawings.  See drawings for details.
B Domestic, chilled and hot water mains and fire protection metallic water pipes shall be connected to the ground bus with #4/0 AWG bare copper conductor at a minimum of two points. 
C Miscellaneous metal objects including piping, vessels and structural shapes within six feet of metallic objects connected to the ground system and which are not interconnected mechanically with the grounding system, shall be interconnected with a minimum #6 AWG bare copper conductor.

3.4	GROUND RESISTANCE TEST

A Building ground electrode resistance testing shall be accomplished with a ground resistance, direct reading, single test meter utilizing the Fall of Potential method and two (2) referenced electrodes. Perform test prior to interconnection to other grounding system.  Orient the concrete encased ground electrode to be tested and the two referenced electrodes in straight line spaces fifty (50) feet apart.  Drive the two (2) reference electrodes ten (10) feet deep.
B Test results shall be in writing, and shall show temperature, humidity and condition of the soil at the time of the tests.  In the case where the ground resistance exceeds 25 ohms, add an additional ground rod and retest. Add additional ground rods when necessary in order to bring the ground resistance below 25 Ohms.  All testing shall be done prior to concrete pour and in the presence of the inspector of record.  Provide test results for engineer review.


END OF SECTION
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